We investigated to find whether the immune adherence hemagglutination (IAHA) test could be used for identification of group A coxsackieviruses (Cox. A). By using homogenate of suckling mouse torsos infected with each of nine prototype viruses (Cox. A 2, 3, 4, 5, 6, 8, 9, 10 and 16) and 46 isolates as antigens and hyperimmune mouse ascitic fluids to the prototype viruses , we compared IAHA with complement fixation (CF) for serotyping of these viruses . The results of identification tests by IAHA were the same as those by combined use of CF and neutralization tests on all the 46 strains. By CF alone , however, six of 46 strains were not identified because of lower antigen titers; IAHA antigen titers were generally higher by 16-fold or more than CF tests. Furthermore, IAHA had a higher typespecificity than CF; a weak cross-reaction was found by IAHA only between Cox . A 3 and Cox. A 8. Nonspecific reactions encountered in IAHA were reduced more readily by kaolin than fluorocarbon treatment of the torso homogenates . From these results, we conclude that IAHA is an alternative method to CF and neutralization for serotyping of Cox. A viruses .
INTRODUCTION
Coxsackieviruses (Cox.) are classified into two groups (A and B) according to their growth characteristics in mice. All six serotypes of Cox . B grow well also in cultured cells of human and monkey kidney origin . Many serotypes of Cox. A, however, grow so poorly in cell cultures that they have to be cultivated in infant mice (Behabehani, 1967) . Therefore, the procedures to isolate Cox . A viruses from clinical materials and to identify their serotypes are as follows: for virus isolation, clinical materials are inoculated to infant mice , which are observed for paralysis; for determination of serotypes, neutralization (NT) in mice is carried out, or complement fixation (CF) with use of the torso homogenate of infected mice as antigen is performed.
As an alternative technique to NT and CF, we investigated the feasibility of the immune adherence hemagglutination (IAHA) method for identification of Cox. A viruses; IAHA is known to be more sensitive than CF for detecting virus antigens (Ito and Tagaya, 1966; Mayumi et al., 1971; Inouye et al., 1980 
Identification of Cox. A Isolates by IAHA and CF
We previously isolated 46 Cox. A strains, which were identified by CF and NT (Cox. A 2, 5 strains; A 3, 3 strains; A 4, 8 strains; A 5, 8 strains; A 6, 6 strains; A 8, 3 strains; A 10, 7 strains; A 16, 6 strains) (Nishio et al., 1978) . All these strains were again serotyped by IAHA and CF.
The results by IAHA on all 46 strains were the same as those by combined use of CF and NT. However, by CF alone, six of the 46 strains were not identified because of their low CF antigen titers. Table V shows the results on representative 14 strains.
In the IAHA tests, 34 of 46 torso specimens gave low-titered nonspecific hemagglutination in the antigen control wells containing no antibody (hemagglutination titer 1:2, 21 specimens; 1:4, 10 specimens; 1:8, 1 specimen; 1:16, 2 specimens). We found that this nonspecific hemagglutination tended to be observed in the torso homogenates made from older suckling mice (over oneweek-old).
Comparison of Kaolin to Fluorocarbon Treatments for Removal of Nonspecific Hemagglutination
We used to pretreat the torso homogenates with fluorocarbon for IAHA and CF testing.
As an alternative to fluorocarbon treatment, we tested kaolin treatment for removal of nonspecific hemagglutination. (Mayumi et al., 1971) , tissue culture fluids (Suzuki et al., 1979; Inouye et al., 1980; Suntharee et al., 1981) and stools (Matsuno et al., 1978; Nishio et al., 1981) because of its higher sensitivity than CF.
In this study, we also found that IAHA was 4-to 64-fold more sensitive than CF to detect Cox. A antigens in torso homogenates of infected suckling mice. Even if virus antigen could not be detected by CF because of low antigen titers, serotypes of isolates were easily identified by IAHA.
The cross-reaction observed in this study between Cox. A 8 and Cox. A 3 is in accordance with the results by CF and NT reported by other investigators (Kamitsuka et al., 1965; Munch, 1962; Suzuki et al., 1978) . However, IAHA reaction was more type-specific than CF reaction (Table IV) ; this is in accordance with the report of Inouye et al. (1981) . Yolken and Torsh (1981) observed cross-reactions between low-number and high-number Cox. A viruses NISHIO et al. Vol. 36 by enzyme-linked immunosorbent assay. We are now intending to study on the cross-reactions by IAHA. One problem of the IAHA technique lies in the fact that nonspecific hemagglutination was observed in 10% mouse torso suspension treated with fluorocarbon. This nonspecific activity was more readily removed by kaolin treatment. Although antigen titers were somewhat decreased by the kaolin treatment, this treatment can safely be used in identification by IAHA since IAHA is sensitive enough for the antigen detection.
The most important point in the IAHA test is the selection of human erythrocytes. When animal sera are used in the IAHA test, human erythrocytes of any blood type can be used. In this study, we always used erythrocytes from a healthy type B donor.
